Synthesis of PEG-b-PAMA (P2)
PEG-b-PAMA with smaller molecular weight (P2) was synthesized according to the previously described method with slight modifications. 2 Poly(ethylene glycol) methyl ether (1.00 mmol) and potassium naphthalene (1.00 mmol) were mixed with 40 mL of THF in a 100-mL flask with a three-way stopcock under a nitrogen atmosphere, followed by addition of AMA (30.0 mmol) and stirred for 1 h. The reaction mixture was poured into cold 2-propanol.
The obtained precipitate was dissolved in methanol, dried in vacuo, and freeze dried after protonation of the PAMA segment in the block copolymer. Finally, the unreacted poly(ethylene glycol) methyl ether was removed from the sample by Soxhlet extraction with THF ( Figure S1 ). The molecular weights of the PEG and PAMA segments were 4500 (size exclusion chromatography) and 5500 ( 1 H NMR) ( Figure S2 ), respectively. 
Synthesis of quaternized PEG-b-PAMA (PEG-b-QPAMA) (P3-P5)
Quaternization reaction of the tertiary amino groups of PAMA segment was carried out using functional halides based on previous reports. 3 Briefly, PEG-b-PAMA (P2) (500 mg, 1.75 mmol amino groups) was dissolved in methanol (10 mL), followed by the addition of alkyl halides (35.0 mmol, 20 molar eq. vs. the amino groups in P2) (iodoethane (P3), 2.8 mL;
2-iodoethanol (P4), 2.7 mL; benzyl bromide (P5), 4.2 mL). The reaction mixture was stirred for 6 days at 50°C shielded from the light, dried in vacuo, and poured into cold 2-propanol.
The obtained precipitate was solubilized in methanol and precipitated repeatedly with cold 2-propanol. Quantitative quaternization was confirmed by potentiometric titration (Figure S3 ), according to the previously described procedure. 4 Titration was carried out with 10 mM NaOH at 25°C in the presence of 10 mM of NaCl. P2 possessed a buffering capacity at pH around 7, while no buffering region was observed for P3, P4, or P5 because of the quantitative quaternization of amino groups in P2 ( Figure S3 ). 99% (P3), 97% (P4), and 100% (P5) of quaternization of the amino groups of P2 were further determined by 1 
Determination of the isoelectric point (pI) of proteins
The isoelectric point (pI) of proteins can be predicted theoretically by considering the pK values of the side chains of amino acids (see Figure S7 ). 5 However, differences are usually observed between predicted and experimentally determined pI, as the prediction is based on the assumption that all ionizable amino acids are accessible to water. Therefore, in this study, the pI values of proteins were determined from the dependence of the zeta potential of proteins on pH to precisely evaluate the effects of surface charges of proteins on pattern generation. The zeta-potential measurements of proteins were performed using the MPT-2 Autotitrator (Malvern Instruments, Ltd., Malvern, Worcestershire, UK) in parallel with a Zetasizer Nano ZS (Malvern Instruments, Ltd.). Basically, 1.0 mg/mL protein in 10 mM MOPS was titrated from acidic pH (pH = 4.0) to basic pH (pH = 8.5) utilizing 0.1 M HCl and 0.1 M NaOH at 25°C. At every 0.5 pH unit (± 0.05) the zeta potential was determined, and pI was calculated using Zetasizer Software Version 7.02 ( Figures S5 and S7 ). 
Determination of GAO and protein concentrations
Concentrations of GAO and proteins were determined from the absorbance at 280 nm using a spectrophotometer (UV-2450; Shimadzu Corporation, Kyoto, Japan), with extinction
(HALB), 0.646 (mg/mL) -1 cm -1 (BALB), 0.657 (mg/mL) -1 cm -1 (RALB), and 0.501 (mg/mL) -1 cm -1 (EALB). 6 
Titration of PEGylated polyamines to GAO
A solution containing 12 nM GAO in 10 mM MOPS (pH 7.0) was prepared and Subsequently, 30 μL of 25 mM oNPG in 10 mM MOPS (pH 7.0) was added to each well so that the final concentrations were 1.0 nM GAO and 5 mM oNPG. The time course of the increase in absorbance at 400 nm was then recorded using a microplate reader (Viento ® nano; DS Pharma Biomedical Co. Ltd., Osaka, Japan). The samples were measured in triplicate.
Titration of proteins to GAO/P3 complex
Aliquots of 100 μL of solution containing 1.5 nM GAO, 37.5 nM P3, and 10 mM MOPS (pH 7.0) were loaded into each well of 96-well plates. Subsequently, 20 μL of various concentrations of IMM, FIB, and HALB was added to each well. After incubation for 30 min at 25°C, 30 μL of 25 mM oNPG in 10 mM MOPS (pH 7.0) was further added to each well so that the final concentrations were 1.0 nM GAO, 25 nM P3, and 5 mM oNPG. The time course of the increase in absorbance at 400 nm was then recorded using a microplate reader ( Figure   S6 ). The samples were measured in triplicate.
Sensing of protein analytes
GAO and PEGylated polyamines were mixed at the optimal ratio determined taking into account both differences in activity changes between proteins (1.5 nM GAO with 37. 
Figure S7
Properties of proteins used in this study. Color scheme for proteins: anionic residues, red; cationic residues, blue; hydrophobic residues, gray; hydrophilic residues, green. pI (Calc.) values were obtained theoretically taking into account the amino acid composition of proteins and the pK values of the side chains. pI (measured) values were obtained from the pH dependence of zeta-potential (see Experimental section). The surface hydrophobicity (Φ surface ) of proteins based on the Miyazawa-Jernigan hydrophobicity scale was estimated using the previously described method 7 with the accessible surface areas of proteins calculated by the program GETAREA. 8
Figure S8
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